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Description

Technical field

[0001] The present invention relates to methods and
a systems for producing a 3D surface relief or structure
on a substrate, in particular by means of digital inkjet
printing, and particularly to a decorative or functional lay-
er applicable on said substrate.
[0002] The invention is particularly applicable in the
field of the manufacture of products for construction and
furniture, such as panels for furniture, doors and floors,
profiles for door and window frames, etc.
[0003] The production of reliefs on substrates makes
it possible to reproduce haptic textures or surfaces of
natural materials, such as wood or stone, in correspond-
ence with images printed on the substrate.

State of the art

[0004] At present, different techniques are known for
producing reliefs on substrates by means of digital inkjet
printing. These techniques have the advantage that they
enable reliefs to be obtained with much greater flexibility
and precision compared to other known techniques for
producing reliefs on substrates such as engraving or
moulding.
[0005] In known techniques for producing reliefs on
substrates by means of digital inkjet printing, droplets of
a relief product are printed on a coating. The printed drop-
lets generate a positive surface or projections on the coat-
ing, by adding relief product to the coating. Alternatively,
the printed droplets generate a negative surface or re-
cesses in the coating, by impact, immiscibility or displace-
ment of the droplets of relief product injected into the
liquid coating, or, once the relief product has been mixed
or dissolved with the coating, when removing the mixed
material or solution.
[0006] The production of positive surfaces by means
of digital inkjet printing has the drawback of the limited
resistance to abrasion of the relief obtained. Moreover,
the production of negative surfaces by means of digital
inkjet printing has the drawback of the difficulty of con-
trolling the process to obtain an adequate definition of
the reliefs due to the existence of complex physical and
chemical mechanisms of interaction between the drop-
lets of relief product and the coating. Different variables
intervene in these mechanisms such as the surface ten-
sion, density and viscosity of the relief product or the
coating, as well as the speed and volume of the droplets
of relief product.
[0007] In view of the currently known solutions, the
present invention aims to provide different decorative or
technical effects by applying a layer in a coordinated
manner with the relief obtained on substrates.

Object of the invention

[0008] In order to meet this objective and solve the
technical problems discussed so far, in addition to pro-
viding additional advantages that may be derived later,
the present invention provides a decorative or functional
layer, with different degrees of gloss applicable extending
at least partially covering a substrate and said layer being
in correspondence with a relief obtained on the substrate.
[0009] In this way, by including this layer in procedures
for obtaining reliefs on substrates, multilayer coatings
can be obtained wherein different decorative or technical
effects such as different glosses can be selectively con-
trolled or provided, with said layer being arranged be-
tween the substrate and the obtained relief or on the relief
produced, to provide the different glosses that provide
more realism to the relief produced and/or functional pro-
tection against wear of the substrate.
[0010] Preferably, the decorative or functional layer is
applied in a coordinated manner with the relief on an
image applied on the substrate.
[0011] Preferably, the decorative or functional layer is
applied on a substrate wherein the relief obtained on the
substrate is transparent.
[0012] According to one feature of the invention, the
relief obtained on the substrate, where the decorative or
functional layer is applied, is obtained by sublimation of
a relief product applied on the substrate.
[0013] In general, any product capable of sublimation
can be used as a relief product. In particular, so-called
sublimation or sublimatable inks, commercially available
for other known uses, such as screen printing, can be
used. In particular, it is envisaged that the relief product
is transparent, which enables a noticeable relief to be
obtained with a clean finish, which does not require the
removal of stains of relief product.
[0014] The relief product, in solid state, is sublimated,
leaving gaps in the coating that correspond to the areas
occupied by the relief product in contact with the coating,
the gaps determining the relief.
[0015] It is envisaged that the coating and/or the relief
product is solidified during the process, being supplied
to the process in a liquid state. The solidification of the
relief product and/or the coating according to the inven-
tion can be carried out, for example, by means of curing
or drying.
[0016] The relief product can be applied by means of
digital inkjet printing, injecting ink in the form of droplets
of relief product. This enables reliefs to be produced with
great flexibility, speed and definition typical of digital
inkjet printing technology.
[0017] Given that the relief product is in a solid state
to carry out the sublimation, the relief is conditioned by
variables of the sublimation process itself and to a lesser
extent by the different variables of interaction indicated
above between the relief product and the coating, espe-
cially when the relief product is applied by means of digital
inkjet printing. In this way, it is possible to obtain reliefs
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with high definition in a controlled manner.
[0018] Preferably, the coating and the relief product
come into contact with each other when the coating is
liquid or partially solidified, especially if the relief product
is applied by means of digital inkjet printing. This facili-
tates the introduction of the relief product into the coating,
for example by impact, immiscibility or displacement, or
the mixing or dilution of the relief product in the coating.
In this sense, the ability to produce reliefs by means of
sublimation is compatible with known relief production
techniques and can be used in combination with them.
[0019] It is envisaged both that the relief product to be
sublimated is at least partially covered by or embedded
in the coating and that the relief product to be sublimated
is at least partially mixed with the coating. As the relief
product is sublimated and thus changes from a solid to
a gas, the relief product volatilises towards the outside
of the coating.
[0020] As the relief product gas makes its way through
the coating during sublimation, a porous or hollow volume
is generated in the coating. This porous volume of the
coating affected by the sublimation is easily removable
due to the brittleness thereof with respect to the volume
of the coating that has not been penetrated by the sub-
limated relief product gas. The relief can be obtained by
removing the coating material affected by the sublima-
tion. It is also envisaged that after sublimation a residue
of relief product may be removed, in particular with the
coating material affected by the sublimation. The removal
of material can be carried out, for example, with mechan-
ical means such as brushing or vacuuming and/or chem-
ical means such as washing or rinsing.
[0021] Preferably, the coating finishes solidifying later
than the relief product. Thereby facilitating the evacuation
of the sublimated relief product gas through the coating.
To achieve said delay in the solidification of the coating
with respect to the relief product, the material of the relief
product and/or the coating can be selected with a suitable
composition that influences, for example, the curing or
drying thereof.
[0022] The relief can be applied in a coordinated man-
ner or in correspondence with an image on the substrate,
which is applied to the substrate before or after producing
the relief. The production of the relief and the correspond-
ing image can be synchronously carried out by means
of digital inkjet printing of the relief and the image.
[0023] Preferably, it is envisaged both that the relief
product is applied on the coating, i.e., once the coating
is applied, and that the coating is applied on the relief
product, i.e., once the relief product is applied. However,
any other variant wherein the relief product and the coat-
ing are on the substrate making contact with each other
is also envisaged such as, for example, being simulta-
neously applied, in particular, mixed, forming one same
application product. The coating and/or the relief product
can be applied by extending it at least by areas, i.e., cov-
ering the substrate at least partially or in partial areas.
[0024] Likewise, it is envisaged that the relief product

and the coating can be applied successively to obtain a
plurality of layers of coating and relief product, thus form-
ing a multilayer coating. In this case, the sublimation of
the relief product can be carried out after applying the
respective layer and before applying the next and/or after
applying all the layers. Each layer can be configured with
different parameters such as, for example, layer thick-
ness, relief product volume, sublimation ink droplet vol-
ume, etc.
[0025] In this regard, the present invention also envis-
ages that other layers may additionally be applied which
extend at least partially covering the substrate, so that
multilayer coatings can be obtained, with at least one
coating and relief product layer, as well as at least another
decorative or functional layer, for example, with different
degrees of gloss or structures with different depths.
These other layers can be applied, for example, between
layers of coating and relief product and/or on said layers.
Likewise, the coating and relief product layers them-
selves can be additionally provided, at least partially, with
decorative or functional features, for example, different
degrees of gloss or structures with different depths.
[0026] In this manner, by selectively applying the coat-
ing and/or relief product in partial areas, applying them
successively or including other layers, multilayer coat-
ings can be obtained wherein different decorative or tech-
nical effects such as different glosses or reliefs can be
selectively controlled or provided.
[0027] In the context of the present invention, relief
product can therefore be understood as a product that,
applied in contact with the coating, is configured accord-
ing to the invention to produce a relief in the coating when
being at least partially sublimated. In this sense, the relief
product applied comprises at least partly sublimatable
product, i.e., made of a sublimatable material, which to
produce the relief in the coating by means of the method
of the invention is at least partially sublimated.
[0028] It is envisaged that the coating and/or the relief
product are applied in liquid or solid form. The relief prod-
uct in solid state can be applied, for example, by spread-
ing solid relief product powders. The relief product in solid
state can be applied, for example, in the form of a solid
sheet that extends on the substrate. In this sense, it is
envisaged any possible combination with respect to the
use of relief product and/or coating in at least partially
liquid or solid state.
[0029] Preferably, the relief product is applied in liquid
form by means of digital inkjet printing, for example, using
a sublimation ink, in particular, as previously indicated a
sublimation ink of the ones used for screen printing,
adapted to the method according to the invention. Like-
wise, preferably, the coating is applied in liquid form by
means of a roller. However, it is also envisaged that both
the coating and the sublimation ink or liquid contained
by liquid relief products can be applied by means of any
other method in addition to by inkjet or by roller, such as
by spraying.
[0030] It is envisaged that the sublimation is carried
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out by heating the relief product, preferably at atmos-
pheric pressure. Preferably, in the case that the relief
product is applied by means of an inkjet sublimation ink,
the sublimation temperature of the selected sublimatable
product must be higher than a minimum threshold, taking
into account that the inkjet heads used are heated to
achieve suitable injection viscosities (typically at approx-
imately 40 °C). Likewise, preferably, the sublimatable
product must be selected so that the sublimation tem-
perature thereof is lower than a maximum threshold, for
example, 200 °C, to prevent the degradation of materials
that intervene in the method such as, for example, the
coating or the substrate.
[0031] The sublimation of the relief product can be car-
ried out by heating in any manner, by means of radiation,
convention or thermal conduction, in particular, by using
respectively a source of electromagnetic radiation (for
example, by IR), a thermal convection element (for ex-
ample, heated air), and/or a thermal conduction element
(for example, a heated element). In particular, IR lamps
can be used as sources of electromagnetic radiation for
heating.
[0032] According to a preferred embodiment, it has
been provided that the sublimation ink, or liquid contained
by the relief product, is a dispersion wherein the dis-
persed portion comprises the relief product. In particular,
the dispersed portion can be in liquid or solid form.
[0033] Also preferably, it has been provided that the
relief product has a concentration of sublimation ink, or
liquid for applying the relief product, when being applied
less than or equal to 10% by weight, preferably less than
or equal to 1 % by weight, in particular less than or equal
to 0.1 % by weight. In this manner, with relatively low
concentrations of relief product enough hollows deter-
mining the relief in the coating can be obtained.
[0034] Likewise, preferably, the relief product compris-
es sublimatable solid particles, i.e., made of a sublimat-
able material. Normally, the sublimatable solid particles
can be of any size. Advantageously, a particle size (D50)
smaller than or equal to approximately 2000 Å enables
the use thereof in inkjet printing heads that do not require
recirculating. The smaller the sublimatable particle size,
the greater the amount of sublimatable material than can
be sublimated, particle sizes (D50) smaller than or equal
to approximately 100 Å being especially suitable. Partic-
ularly, with particle sizes (D50) smaller than or equal to
approximately 10 Å, a solution of relief product in the
sublimation ink or liquid for applying the relief product
can be obtained. The term D50 for quantifying the aver-
age size of the particles, also known as mean diameter,
is defined in a manner known to the person skilled in the
art, i.e., as the particle diameter value for which the con-
centration of particles of greater or lesser diameter than
said value is 50% of the total particle distribution in a
sample.
[0035] As previously mentioned, it is advantageously
envisaged that the relief product and/or the sublimation
ink, or application liquid, are miscible in the coating. In

this manner, when the relief product or sublimation ink
are being applied, they can be easily introduced into the
coating, which facilitates the greater contact with each
other to generate the hollows determining the relief in the
sublimation. To favour miscibility, it is envisaged that the
sublimation ink and the coating have substantially one
same polarity; in particular, the coating and the dispers-
ing portion of the sublimation ink have substantially the
same composition.
[0036] The mechanism of mixing the sublimation ink
and the coating, in particular by means of inkjet, makes
it possible to obtain a higher definition of the relief, com-
pared to other known relief production mechanisms
wherein a displacement of the coating liquid occurs which
determines the hollows of the relief by means of the liquid
of the injected ink (for example, by impact of the droplet
on the coating surface). This higher definition obtained
can be due to the fact that the displacement mechanism
entails a local deformation around the hollow or indenta-
tion in the coating, where the liquid that has been dis-
placed or dislodged from said hollow accumulates, unlike
the mixture wherein there is no such displacement, but
rather the relief product is incorporated in the coating,
the relief being obtained by removing said mixture in a
subsequent step or station.
[0037] Additionally, it is provided an improved defini-
tion as a result of the fact that the relief product is confined
by its own solid condition, unlike the liquids, since the
relief product to be sublimated is in a solid state to gen-
erate the hollows that determine the relief during the sub-
limation. This makes the present invention to be espe-
cially suitable for use thereof also in a complementary
manner with other known methods for obtaining reliefs
on substrates.
[0038] According to a preferred embodiment, the relief
product and/or the sublimation ink, or application liquid
of the relief product, comprise an electromagnetic radi-
ation absorbing agent, configured to substantially absorb
electromagnetic radiation energy irradiated in a deter-
mined wavelength, in particular, electromagnetic radia-
tion for curing the coating and/or the relief product, trans-
forming said energy into heat. As electromagnetic UV
radiation absorbing agent, benzophenones, benzotria-
zoles, triazines, oxanilides and cyanoacrylates can be
used for example. In particular, LED-type or arc dis-
charge UV lamps can be used as sources of electromag-
netic radiation.
[0039] According to another preferred embodiment,
the relief product and/or the sublimation ink, or applica-
tion liquid of the relief product, can comprise an exother-
mic chemical reaction promoting agent, configured to re-
act in the coating by releasing heat. With these two last
embodiments according to the invention, the efficiency
of the heating for producing the sublimation is increased.
[0040] It is also envisaged that the sublimation ink, or
application liquid of the relief product, comprises an odor-
iferous agent configured to permeate the coating with
odour when activated, for example, by heating. The relief
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product itself can comprise said odoriferous agent or, in
particular, constitute the same (for example, camphor
can be used as a sublimatable and odoriferous product).
The sublimation enables the odours to be extracted to
the surface, at the same time guaranteeing that the odour
is retained in the coating, permeating the same.
[0041] Likewise, the sublimation ink can be transpar-
ent or contain pigments, as well as other functional par-
ticles. The incorporation of pigments or functional parti-
cles in the sublimation ink, or application liquid, enables
the features of the relief to be obtained to be linked to
the features provided with the pigments or functional par-
ticles at each application point, for example, with each
droplet of inkjet ink application. In this manner, a coordi-
nation of the relief to be obtained with the decorative or
functional effect provided by said pigments or particles
is achieved, in the same step or station of application of
the sublimation ink, or application liquid.
[0042] As mentioned above, the coating and/or the re-
lief product can be solidified to obtain the relief, in par-
ticular, they can be solidified at least partially before sub-
limating the relief product. Preferably, the solidification
of the coating and/or the relief product is carried out by
curing or polymerisation, preferably by electromagnetic
radiation, more preferably, by UV. To do this, the coating
or the relief product are made of a curable or polymeris-
able material. In particular, LED-type or arc discharge
UV lamps can be used as sources of electromagnetic
radiation.
[0043] A partial solidification of the coating, i.e., a de-
limited degree of solidification or curing, before sublima-
tion, makes it possible to obtain a higher definition of the
relief, as it allows to fix in a certain way the contour de-
termining the relief retaining in said contour the relief
product to be sublimated. Particularly, the coating ends
up solidifying later than the relief product. In this manner,
the relief product does not tend to get encapsulated, pre-
venting the gas from not being able to be evacuated to
the surface.
[0044] Also as previously indicated, according to an
embodiment of the method, the relief is obtained by re-
moving coating affected by the sublimation of the relief
product and/or a residue of relief product. This removed
material is determined by the hollows left in the coating
after the sublimation. In this sense, in the context of the
invention, residue of relief product can be understood as
relief product that is transformed or not after applying the
sublimation step of the method according to the inven-
tion, in particular, relief product that is not sublimated
after applying the sublimation step.
[0045] It is also envisaged a system for producing a
relief on a substrate. According to the invention, the sys-
tem comprises means for applying coating to the sub-
strate, means for applying relief product, means for sub-
limating relief product, and means for controlling the
means for applying coating, the means for applying relief
product and the means for sublimating. The system is
configured for carrying out the method as described

above.
[0046] The system may comprise means for removing
material to produce the relief, which may be, for example,
mechanical such as brushing or vacuuming and/or chem-
ical such as washing or rinsing. It is also envisaged that
the system includes means for vacuuming the relief prod-
uct gas that is generated during the sublimation.
[0047] Likewise, the system may include transport
means, which comprise, for example, a conveyor belt, to
transport the substrate between the different stations
wherein the corresponding steps of the method are car-
ried out as described above.
[0048] The means for sublimating the relief product ac-
cording to the invention are envisaged to preferably be
by heating. To do this, thermal radiation heating means
can be used, for example, comprising at least one elec-
tromagnetic radiation heating lamp, in particular, an IR
heating lamp. Alternatively or complementarily, thermal
convection heating means can be used, for example, by
means of heated air, in particular with a heated air blower.
Also alternatively or complementarily, thermal conduc-
tion heating means can be used, for example, by means
of a thermal conduction heating element, in particular a
heated roller or plate.
[0049] According to a preferred embodiment, the sys-
tem comprises a reception element, in particular in the
form of a reception strip, for sublimating material that
faces the coating, so that, when the relief product is sub-
limated, sublimation material formed by coating affected
by the sublimation of the relief product and/or a residue
of the relief product is projected onto the reception strip.
This reception element, preferably in the form of a strip,
enables said sublimation material to be transferred from
the coating adhering to the element to facilitate the sub-
sequent evacuation of the sublimation material.
[0050] It is also envisaged that the system may com-
prise means for cleaning a surface of the thermal con-
duction heating element or of the reception element on
which the sublimation material is projected, in particular
comprising a scraping blade for scraping said surface or
reception element.
[0051] Likewise, as indicated above, the system may
comprise means for removing sublimation material from
the coating to produce the relief. These means can be,
in particular, in the form of at least one brush, at least
one vacuum and/or at least one blower. It is also envis-
aged that the system may comprise means for extracting
gas from the sublimation of the relief product, in particular
in the form of a gas extraction hood. It is also envisaged
that the system may comprise solidification means to so-
lidify at least partially the coating and/or the relief product.

Description of the figures

[0052] The following figures are included that serve to
illustrate different practical embodiments of the invention
that are described below by way of example but not lim-
itation.
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Figure 1 schematically shows the cross section of a
substrate on which a relief is obtained, in steps (A)
to (C) according to a first embodiment of the method
or system of the invention.
Figure 2 schematically shows the cross section of a
substrate on which a relief is obtained, in steps (D)
to (G) according to a first variant of the first embod-
iment of the method or system of the invention.
Figure 3 schematically shows the cross section of a
substrate on which a relief is obtained, in steps (D)
to (G) according to a second variant of the first em-
bodiment of the method or system of the invention.
Figure 4 schematically shows the cross section of a
substrate on which a relief is obtained, in steps (A)
to (C) according to a second embodiment of the
method or system of the invention.
Figure 5 schematically shows the cross section of a
substrate on which a relief is obtained, in steps (D)
to (G) according to a first variant of the second em-
bodiment of the method or system of the invention.
Figure 6 schematically shows the cross section of a
substrate on which a relief is obtained, in steps (D)
to (G) according to a second variant of the second
embodiment of the method or system of the inven-
tion.
Figure 7 shows an overview of a first exemplary em-
bodiment of a method and system for producing a
relief on a substrate according to the invention,
wherein the substrate is in the form of a panel.
Figure 8 shows an overview of a second exemplary
embodiment of a method and system for producing
a relief on a substrate according to the invention,
wherein the substrate is in the form of a continuous
sheet.
Figure 9 shows a detailed view of a variant of a sub-
limation step or station of the method and system
according to the invention.
Figure 10 shows a detailed view of an additional var-
iant of a sublimation step or station of the method
and system according to the invention.
Figure 11 shows a detailed view of an additional var-
iant of sublimation step or station of the method and
system according to the invention.
Figure 12 shows a detailed view of an additional var-
iant of sublimation step or station of the method and
system according to the invention.
Figure 13 shows a detailed view of an additional var-
iant of sublimation step or station of the method and
system according to the invention.
Figures 14 and 15 show a detailed view of figures
6(G) and 9 respectively, of a substrate with a multi-
layer coating, wherein it can be seen the decorative
or functional layer object of the invention.

Detailed description of the invention

[0053] The substrates (1) can be configured by way of
panels or profiles. The material of the substrates (1) can

be selected, for example, from wood (chipboard, medi-
um-density fibreboard "MDF", high-density fibreboard
"HDF" or plywood), plastic (PVC), cellulose-based ma-
terials (paper or cardboard) or metal.
[0054] The coating (2) can be applied in liquid state by
any method for applying liquid products, for example, by
roller, sprinkling, spraying or inkjet printing. The material
of the coating (2) can be selected, for example, between
varnish or polymerisable resin.
[0055] In the embodiments that are shown in the fig-
ures and described in detail below, the relief product (3)
is digitally inkjet-printed, being applied in the form of drop-
lets of sublimation ink.
[0056] According to a first embodiment shown in Fig-
ures 1 to 3, the starting point is a substrate (A) on which
a coating (2) is applied (B), the relief product (3) being
applied (C) on the coating (2).
[0057] According to a second embodiment shown in
Figures 4 to 6, the starting point is a substrate (A) on
which a relief product (3) is applied (B, C) directly on the
substrate (1).
[0058] With reference to Figure 2, in a first variant of
the first embodiment shown in Figures 1 to 3, there is an
impact, immiscibility or displacement of the droplets of
the relief product (3) in the coating (2) to produce the
relief.
[0059] With reference to Figure 3, in a second variant
of the first embodiment shown in Figures 1 to 3, there is
a mixture or dilution of the droplets of relief product (3)
in the coating (2) to produce the relief.
[0060] With reference to Figure 5, in a first variant of
the second embodiment shown in Figures 4 to 6, there
is an impact, immiscibility or displacement of the droplets
of the relief product (3) in the coating (2) to produce the
relief.
[0061] With reference to Figure 6, in a second variant
of the second embodiment shown in Figures 4 to 6, there
is a mixture or dilution of the droplets of relief product (3)
in the coating (2) to produce the relief.
[0062] After the coating (2) comes into contact (D) with
the relief product (3), the coating (2) and the relief product
(3) are cured (E), together or separately, obtaining the
solidification of at least the relief product (3). Convention-
al curing means (10) can be used for curing, such as
heating lamps or electromagnetic radiation emission, for
example of UV, IR or electron emission light.
[0063] Once the relief product (3) has solidified, it is
sublimated (F). Conventional sublimation means (20)
can be used for sublimation (F), such as by means of
heating, in particular, by means of hot air or by means of
heating lamps such as, for example, IR heating lamps.
It is also envisaged that the sublimation (F) can be per-
formed by reacting the relief product (3) with a sublima-
tion activation product, for example, by applying said sub-
limation activation product on the relief product (3). The
sublimation (F) can be simultaneously carried out, for
example, with the solidification of the coating.
[0064] Finally, means for removing material (30) can
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be used to remove (G) coating material in the areas af-
fected by sublimation. These means (30) can be, for ex-
ample, mechanical means such as brushing or vacuum-
ing, or chemical means such as washing or rinsing of
said areas.
[0065] Figure 7 shows a process line according to the
first preferred exemplary embodiment to obtain a relief
(7) on a substrate (1) in the form of a panel. The substrate
(1) advances through the different steps or stations being
transported (60) by means of a conveyor belt (63).
[0066] In a first step or station of the process line, a
liquid coating (2) is applied on the substrate (1), coating
that is made of a UV-curable acrylic, by means of roller
(70), using an applicator roller (71) and a dosing roller
(72) in a manner known per se. In a subsequent step or
station, the relief product (3) is applied on the coating (2)
by means of inkjet digital printing (40) using a sublimation
ink, which contains the relief product (3) dispersed in a
UV-curable acrylic liquid, through injection heads (41) of
the sublimation ink.
[0067] In this exemplary embodiment, the sublimation
ink is applied on the coating (2) while this is still liquid,
which facilitates the penetration of the sublimation ink,
and therefore of the relief product (3) into the coating (2).
In a subsequent step or station of this first exemplary
embodiment, the set of the coating (2) and sublimation
ink that have been applied partially solidifies (10), being
partially cured by means of a UV radiation lamp (11).
[0068] Then, in the subsequent step or station, the sub-
limation (20) of the product of the relief product (3) is
carried out. To do this, heat is transferred to the relief
product (3) by thermal conduction (22) by means of a
heated roller (221) which rolls on the coating (2). This
rolling is preferably synchronised with the advance of the
substrate (1) along the process line, so that the heated
roller (221) rolls substantially without sliding on the coat-
ing (2) for sublimating the relief product (3).
[0069] During the sublimation (20), sublimation mate-
rial formed by coating affected by the sublimation of the
relief product (3) and/or a residue of relief product (3) is
projected on the outer surface of the heated roller (221).
This sublimation material is cleaned (50) from the outer
surface of the heated roller (221) by means of a scraping
blade (51) for scraping the same. The gas from the sub-
limation of the relief product (3) is extracted (80) by
means of an extraction hood (81).
[0070] Then, in a final step or station of this first exem-
plary embodiment, the coating finishes solidifying (10),
being cured by means of a UV radiation lamp (12). Af-
terwards, a step for removing (30) excess material, such
as coating affected by the sublimation of the relief product
and/or a residue of relief product can be applied, for ex-
ample, by means of brushing.
[0071] Figure 8 shows a process line according to the
second preferred exemplary embodiment to obtain a re-
lief (7) on a substrate (1), wherein unlike the first exem-
plary embodiment, the substrate (1) is in the form of a
continuous sheet. The sheet is fed continuously from a

feed coil (5) to pass through the different stations or steps
of the line until a collection coil (6), wherein the sheet is
collected with the relief (7) produced on the substrate (1)
for distribution or subsequent processing thereof. The
sheet moves along the line by means of guide means,
for example, guide rollers, in a manner known per se.
[0072] As Figure 8 shows, the different steps or sta-
tions of this second exemplary embodiment are arranged
or configured in a similar manner to the stations or steps
of the first exemplary embodiment. In the step or station
of application of the coating by means of roller (70) a
counter roller (71’) of the applicator roller of the coating
is incorporated, for positioning the substrate (1) by means
of a counterpressure with said roller. Likewise, in the step
or station of sublimation (20) a counter roller (221’) of a
heated roller is incorporated for positioning the substrate
(1) by means of a counterpressure with said heated roller.
[0073] Figure 9 shows a variant of the sublimation step
or station (20), represented for the first exemplary em-
bodiment but which can be similarly applicable to the
second exemplary embodiment. In this variant embodi-
ment, unlike the examples shown in Figures 7 and 8,
during sublimation (20) the sublimation material formed
by coating affected by the sublimation of the relief product
(3) and/or a residue of relief product (3), instead of directly
on the surface of the heated roller (221), is projected onto
a sublimation material reception element, in the form of
a reception strip (90).The reception strip (90) is fed from
a feeding coil (93), being guided as it passes between
the heated roller and the coating, until a collection coil
(94), in which said sublimation material already deposited
is collected for the external processing, recycling or re-
moval thereof.
[0074] Figure 9 also shows other constructive details
of the heated roller (221) system. The heated roller (221)
is able to move vertically by means of a vertical move-
ment actuator (224) in an adjustable manner to move
closer to the coating (2) with the relief product (3) applied
therein, in cooperation with the counter roller (221’), for
positioning the substrate (1) by exerting a counterpres-
sure with said roller. The heated roller (221) is provided
with a rotation actuator (223), to cause the heated roller
(221) and the reception strip (90) to rotate on the coating
(2) in a manner synchronised with the forward movement
of the substrate (1), preferably substantially producing a
rolling without sliding, at the same time that the advance
of the reception strip (90) trapped between the heated
roller (221) and the coating (2) occurs as the sublimation
material is transferred to the reception strip (90). For
transporting (60) the substrate (1) in the advance thereof,
a conveyor belt (63) has been provided that moves guid-
ed by guide rollers (61, 62) and driven by means of a
rotation actuator (64) which in the represented example
acts to rotate one of the guide rollers (62).
[0075] Figure 10 shows another variant of the sublima-
tion step or station (20), equally represented for the first
exemplary embodiment but which can be similarly ap-
plied to the second exemplary embodiment. In this vari-
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ant embodiment, unlike the variant shown in Figure 9,
the reception strip (90) is continuously fed in a closed
circuit being guided by means of guide rollers (91). The
guide rollers (91) can move vertically to adjust the posi-
tion of the guide roller (91) facing the coating (2) by means
of a vertical movement actuator (95), enabling the sub-
strate (1) to advance between this guide roller (91) and
a counter roller (91’). The reception strip (90) is moved
by means of a rotation actuator (92) that causes, for ex-
ample, said guide roller (91) facing the coating (2) to ro-
tate.
[0076] In the same manner as with the variant shown
in Figure 9, in the variant of Figure 10 the sublimation
material is transferred to the reception strip (90), howev-
er, in this variant, the reception strip (90) is refed once it
has been cleaned (50) of sublimation material previously
deposited on the same. Said cleaning (50) can be carried
out, for example, as Figure 10 shows by means of a
scraping blade (51) for scraping the reception strip (90),
i.e., the contact surface of the reception strip (90) with
the coating (2) when the sublimation material is trans-
ferred to the same.
[0077] Figure 10 also shows sublimation means that
are alternative or complementary to the heated roller
(221) shown in the variants described above. In this var-
iant, the heating to produce the sublimation (20) can be
carried out by thermal convection in the area of the guide
roller (91) which faces the coating (2) by means of the
strip of the reception strip (90). Particularly, the strip (90)
can be configured in a material, for example, metal, which
facilitates thermal conduction in the coating (2) locally
and/or be heated.
[0078] Figure 11 shows another variant of the sublima-
tion step or station (20), equally represented for the first
exemplary embodiment but which can be similarly ap-
plied to the second exemplary embodiment. In this vari-
ant embodiment, unlike the variant shown in Figure 10,
the sublimation is carried out by means of radiation heat-
ing (21). The heating can be carried out directly towards
the coating (2), through a reception strip (90) of sublima-
tion material transparent to the passage of the radiation,
or indirectly by heating the reception strip (90).
[0079] As can be observed in Figure 11, the heating
(21) is carried out between two guide rollers (91) which
are facing the coating (2) in two consecutive positions
such that the reception strip (90) continuously remains
in contact with the coating (2) between said two positions.
This makes it possible to provide a smoothing of the sur-
face of the coating (2) at the same time as the heating
(21). Alternatively or complementarily to the heating (21),
a partial solidification (10) can be carried out by means
of a UV radiation lamp (211) through a reception strip
(90) transparent to said radiation. In this manner, a more
efficient curing can be achieved, as the amount of air
present between the strip (90) and the coating (2) in said
area is reduced.
[0080] Figure 12 shows another variant of the sublima-
tion step or station (20), represented for the first exem-

plary embodiment but which can be similarly applied to
the second exemplary embodiment. In this variant em-
bodiment, unlike the variants described above, the heat-
ing of the coating to carry out the sublimation (20) is car-
ried out by means of a thermal conduction element (22)
in the form of a heated plate (222). The heated plate (222)
can move vertically by means of vertical movement ac-
tuators (225) so that, to heat the coating (2) with the relief
product (3) and produce the sublimation thereof, the plate
(222) faces the coating (2) until making contact with the
same, the substrate (1) remaining between the plate
(222) and counter rollers (222’). The cleaning (50) of the
sublimation material transferred to the plate (222) is car-
ried out by means of the scraping blade (51) that can
move horizontally for sweeping said sublimation materi-
al, being deposited in a collection tray (52) of said re-
moved material.
[0081] Figure 13 shows another variant of the sublima-
tion step or station (20), represented for the first exem-
plary embodiment but which can be similarly applied to
the second exemplary embodiment. In this variant em-
bodiment, unlike the variant shown in Figure 12, there is
a reception strip (90) of sublimation material that is ar-
ranged between the plate (222) and the coating (2) to
receive the sublimation material from the coating (2). The
reception strip (90) is cleaned (50) of said sublimation
material by means of a scraping blade (51).
[0082] The invention is not limited to the variants rep-
resented, but it includes all the variants, modifications
and combinations comprised in the scope of the attached
claims.
[0083] Thus, for example, the heating to produce the
sublimation (20) can be carried out in a single step or
station or in several steps or stations that are successive,
consecutive with each other or alternated with other steps
or stations of the method. In this sense, it is envisaged
that a progressive heating of the coating (2) can be car-
ried out before the sublimation starts, for example, by
means of a plurality of conduction heating elements (22),
such as heated rollers (221).
[0084] According to the invention, as can be seen in
Figures 14 and 15, the relief product (3) has been com-
pletely removed along with the coating (2) leaving a hol-
low (4) that has completely eliminated the thickness of
said coating (2), thus reaching the bottom of said coating
(2) and leaving the following layers exposed and visible.
As previously mentioned, an image (2.2) is applied to the
substrate (1) in correspondence with the relief obtained
(7), with the decorative or functional layer (2.1) arranged
on said image (2.2), achieving, among other character-
istics such as for example, wear protection, different
glosses that provide more realism to the relief obtained
(7) on the substrate (1). Likewise, when the relief is trans-
parent, said decorative or functional layer (2.1) can also
be viewed through it.
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Examples of practical embodiments

[0085] By way of example, Caffeine or Camphor have
been used as sublimatable products to obtain a practical
embodiment sample with each one of them according to
the invention.
[0086] We started from a sublimatable product in the
form of commercially available powders, these powders
have a variety of particle sizes and can even have caked
or agglomerated portions due to humidity. This powder
was ground to obtain a sublimatable product powder with
a particle size (D50) of 2000 Å. Then, said ground sub-
limatable product was dispersed in a dispersant consist-
ing of an acrylic liquid partially inhibited to UV curing to
form a colloidal solution with a sublimatable product con-
centration of approximately 5% by weight of the sublima-
tion ink, obtaining a sublimation ink that can be used by
means of inkjet printing.
[0087] The sublimation ink was printed by inkjet, ac-
cording to a digital template of a relief. Said digital printing
was carried out on a liquid coating, of UV-curable acrylic
varnish, previously applied on a wood substrate. The
printing was carried out by means of printing heads mar-
keted under the trademark Seiko 1536RC (heads with
recirculation) as well as with printing heads marketed un-
der the same trademark Seiko 508GS (without recircu-
lation).
[0088] Once the sublimation ink was applied, the sam-
ple with the applied coating and the relief product was
subjected to UV radiation by means of electric arc dis-
charge lamps until partially curing the coating, until hav-
ing a maximum curing degree of approximately 40% (with
respect to the irradiated energy that would be required
to completely cure the coating). Next, the sample was
heated by subjecting it to an IR radiation by means of IR
lamps, until reaching a coating temperature of approxi-
mately 160 °C for the samples wherein the sublimatable
product was Caffeine or a coating temperature of approx-
imately 150 °C for the samples wherein the sublimatable
product was Camphor.
[0089] By means of said heating said sublimatable
product was sublimated, producing a weakening in the
coating in coating areas that determine the relief to be
obtained (cavernous areas as a result of the evacuation
of gas from the sublimation). Next, the sample was sub-
jected to a final curing for the total solidification thereof.
[0090] Finally, brushing was applied on the entire sur-
face of the coating to remove said coating areas that
have been weakened by the effect of the sublimation,
the corresponding hollows to said areas being exposed
once the material is removed from the inside thereof,
consisting of coating affected by the sublimation of the
sublimatable product and/or a residue of applied subli-
mation ink, resulting in the relief.

List of reference signs

[0091]

1 substrate
2 coating
2.1 decorative or functional layer
2.2 image
3 relief product

4 relief hollow
5 substrate feed coil in the form of continuous sheet
6 substrate collection coil in the form of continuous

sheet
7 relief obtained

10 solidification means
11 initial curing UV lamp
12 final curing UV lamp

20 sublimation means
21 electromagnetic radiation heating lamp
211 UV heating lamp
22 thermal conduction heating element

30 means for removing coating material
31 vacuum for removing coating material

40 inkjet digital printing means
41 inkjet printing head

50 means for cleaning sublimation material
51 scraping blade
52 collection tray for sublimation material

60 substrate transport means
61 first guide roller for conveyor belt
62 second guide roller for conveyor belt
63 substrate conveyor belt
64 rotation actuator of guide roller for conveyor belt

70 application means of liquid coating
71 applicator roller of liquid coating
71’ counter roller of applicator roller
72 dosing roller of liquid coating

80 means for extracting gas from sublimation
81 extraction hood of gas from sublimation

90 reception strip of sublimation material
91 guide roller of reception strip of sublimation mate-

rial
91’ counter roller of guide roller of reception strip
92 rotation actuator of guide roller of reception strip

of sublimation material
93 feeding coil of reception strip of sublimation ma-

terial
94 collection coil of reception strip of sublimation ma-

terial
95 vertical movement actuator of guide roller

221 thermal conduction heating roller
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221’ counter roller of heating roller
222 thermal conduction heating plate
222’ counter roller of thermal conduction heating plate
223 rotation actuator of heating roller
224 vertical movement actuator of heating roller
225 vertical movement actuator of heating plate

Claims

1. Decorative or functional layer (2.1), with different de-
grees of gloss applicable extending at least partially
covering a substrate (1) and said layer (2.1) being
in correspondence with a relief obtained (7) on the
substrate (1).

2. Decorative or functional layer (2.1) according to pre-
vious claim, wherein said layer (2.1) is applied in a
coordinated manner with the relief (7) on an image
(2.2) applied on the substrate (1).

3. Decorative or functional layer (2.1) according to one
of claims 1 or 2, wherein the relief obtained (7) on
the substrate (1) is transparent.

4. Decorative or functional layer according to one of
claims 1 to 3, wherein the relief (7) of the substrate
(1) is obtained by sublimation of a relief product ap-
plied on the substrate (1).
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